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Abstract of JP9037277 

PROBLEM TO BE SOLVED: To realize the 
image correction device adjusting 
automatically image distortion such as 
geographical distortion or mis-convergence of 
a projection television receiver in a short time 
with high accuracy. SOLUTION: 
Photodetectors 8-15 comprising plural 
photodetection elements are provided to an 
outer circumferential part of a screen 7 on 
which an image is displayed. Furthermore, a 
test pattern generating circuit 1 generates a 
test pattern and the photodetectors 8-15 
receive the light. A position calculation section 
17 detects a display position of the test pattern 
from the light receiving signal and a position 
symmetry detection section 18 detects 
symmetry of image distortion to predict a 
distortion in the center of the screen. An error 
calculation section 19 calculates an image 
distortion error from an output of the position 
symmetry detection section 18, a correction 
signal generating circuit 20 generates a 
correction signal based on the error and gives 
it to a convergence correction circuit 21 and a 
deflection circuit 22. Through the constitution 
above, an image distortion is detected with 
high accuracy. The distortion is automatically 
adjusted in a short time even while displaying 
a usual image pattern. 
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T-?r7k¥. Sii[ttic:*l-LT#4fc{cgE^ijbr«^$tL. # 

^T-. #3t1^tB*^-«#(±J;^it^Suf5tiJ'9 aT/calS-r' 
M^-^^tJP^•r-5i irt-J; t) , rniUT-^ — (Dm 

So 



(2) 

2 

jESIBo 

*^iijffi(73Hffiro0f:£<73f4e(cBaB$n7tit^(73^^tm 

x;^ h/<^->(73«;^{4B^Sttii-S{4B^m#Si:. 
M^c7?>l?f#14^<$t±l-r5f5iB>F|-?r^'tt1t(±l#Si:. HfJfSfi 

^ix7t-te<^HufB*«^m^©Tlt(iiT'# ?> J; 5 ifJie 

30 [tt*3i 1 1 1 ^^s^B<7)^^iiiffio^i-j^a5(Dgjf:^cD{i 
fi{ciaB^tifc^s^©7t^^ta#^t. mi^m^mmm(o 

-0 [ft*js 1 2 1 mm^iEm^-i^^^^a. iii^^;^,-^^ 



i^FffW 9-37277 



3 

if *^ 1 1 lE^wiii^lil^Bo 
iiJ««iE^«„ 

(DwrnmiEmmo 

[0 0 0 1 1 
[0 0 0 2] 

T ^ ^ y - ^-j;!?*^ ^K;^S:*f-r 5. KWMx 1- ^ 7° u-r 

[0 0 0 3] e^®xV^7°U"f T'li^{SI^M^3V/^ 
6-3 2 4 8 6 ^-'An. #1?^^ 1 6 8 5 7 2 4 -§-(D i 

[0 0 0 4] *fc = ^^<— S^^(75fl;» 

LT. #ll¥4 - 2 8 2 9 9 3#^#, ^;ii^6-9 3 
9 3#<25;S. #^¥6-5 9 6 0#<2iSl, 7|t|l#fF4 8 
5 7 9 9 8 I^MBg 63-48987 ^■'uim<Dii. 

ite^^^tii^^'i ir'wafilfi^^Wi ofct, 
[0 0 0 5] 1112 9iC=il^y<—^>':^ h' V 7 h^^mm 

m-r^vt^(^mi^miE^m. 282993 

Pic, =i:/r<— if>';;^-fix^^^ttli-'53tfl;-tr>-i^2 0 6 
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y-V2 0 5ro±TOl*OW^(cifi«U 
fcSM^2 0 7tc:TKW$^T//t(©*,, 7tm^r:^■^^2 0 6 
(cTg^$tu-5o rrr-fi. 3tfl;-fe->'f-2 0 6 (cT— ^ 

2 0 ii^fc^ttfjtb/triv^^!— ^:/^gi()MiESl«2 0 

10 ^1=2 0 3(cTOD-f 5., ^m-ir^'f-tt, lll3 1(C:^Lyt 
J:5(CgS1t4ffl-fo»Scoa(C»-:>TM'<bttfcl 6^1 

t07t«^il?g^^S 1~S 1 6^, efetmssptirtic^ 

^±TH-4f|iCD(±l;'3iS^Xa,Xb, Ya, Yb (C^^bTtt© 
T'fc 9 . 16 m<D^VM^m^ Sl~S16tt, 11132 

f-2 0 6 4<@«om?>it'fi Ixa, Ixb, lya, ly 

b llF^Si5T'«SE-«JE^^^tl7t^, HIS OfC^-f =i> 

/■^-if g ftffiiESB 2 0 8 \H<Dmmmmcm 'o ji* 

tb-5o ^miElS&2 0 9«, =S■7t«^r>-t^2 0 6 (C>!t/SL 

20 T^(tt;h.TiQi9 , r ::T'3tm^rvi^2 0 60#m;'3m 

t3-^2firo^^tlllE]SS2 0 9/5^e{i='>'^<— ifV^^ME''-^" 
^-VWMM-^fx — ^ t LT, ^^X-^'ttiffiS (Xa, Y 
a) , (Xb, Yb) ^Sai;'3^n5„ r 5 LT^aBli]SS2 0 

^tbm*ffc:;i--5itKiHis&2 1 o(c#t^$tt, 

SJiffi^^y 2 1 ltc*&«fi$tLTV^-5S*ffit^£5M*t 
(Xao, Yao) , (Xbo, Ybo) iitgJ^ttSo ^ 

ifVy^-f^XXat, Yat(±, -^rtL-^tl. 
Xat = Xa - Xao 
Yat = Ya - Yao 

i: LTtl-SiJ$*L5, lll«(c$fc, iIIffiTa5(c*Dlt5 = :/ 

if>X-fttXbt, Ybtii, ^tl^'n. 
Xbt = Xb - Xbo 
Ybt = Yb - Ybo 

r'vJ^/l^=i>'y-<-Hf V;x.[H]Sg2 1 2^{£oT^WI^S^ 

JSLfcili^tc. ^feg:^fflwiS:¥*a=2 0 3;4-t.S¥^tt 

tf :^;^MI^^;5'-i^(Df4ttx— ^ (Xao, Ya 
o) , (Xbo, Ybo) ^AD^^LTSJiffi^^y 2 11 

LT^ibtv, tft^^-^^—- ifi^^-rtLli. ;^i>'y— ::^±T 
50 gS2 1 9T'I1. 7K¥;^f&) i:SE*-r&]co = >•/<— if ;x;^-r 
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( Xat + Xbt ) / 2 
( Yat + Ybt ) / 2 

( Xat - Xbt ) / 2 
( Yat - Ybt ) / 2 

^i:^ 2 0 3 r t (C^RgElElSS 2 1 9 {dig < KlHlS& 2 

2 0(c:{Si^$tu?)„ r(D;!h-/uK!HlSS2 2 0:dS^^i^-f 2) 

ttlcMI-S-r — ( Xat + Xbt ) / 2, ( Yat + Ybt ) / 
2 it^n^'ni]\iW-^2 2 1, 2 2 2 {C*3V^Txv'^?/l' 
if v;^[HlSg2 1 2/!)^f>-^x6>ti2)tUW=' V/^— 
if>';^ffilE{t-i-(ci)p^$n. =':/^^-if^;^ffilE[HlSS2 

M-fSr"— Xat - Xbt )/ 2, ( Yat - Ybt ) / 2 2 
(i, 1(13 V/^-if >';7.|tiE^Sf^%-ilHlSg 2 2 4 

ajf^d^m^tLfc^. ^n^'tLAD»^2 2 5. 2 2 6(C 
*DV^T7'v*^5'/k='>'^<— ^>-;=^MiElHlSS2 1 2A^h-^K. 
bti5f!i = vy^-if ^;=^liE<t-^(c^jp^$ti, 
if>-;^lijE[ilSS2 2 Stc^^^^tuSo = ^-/^-if vjx^i 

^-^^-if ffilEit^ ir id =1 :/^<-if >- ;^1iE{t-g-(c t 
[0 0 0 6] 

l^mib'^Mrkl^X 5 iri-Ss^ai !|#M¥4 - 2 8 2 9 9 
3-^<2i# r3://<-ifvy^gI!)MES^ttJ coij'Slt^K 
T'«, iliffico^i^gi3-hTic:i9:{t7t3t«ir^^1^(iiii9, ^ 
i^^'^^^^ai Lfc = if :/;^-rtbOfp^J^;«i^f>#3 :x 
y<—^'^^-rfi^. ^¥tD^^?>if)= w^-if:/^-rix5r 

[0 0 0 7] *:%BJttcroJ; 5;'ifie5l5roiS®^Jc^;^AT 
«(ct3V>T, iiiE^1-/lt^5^CiaaLyc:^^t(±lSl5^^:fflV^TIS 

Sv^flBiBt, ^f5r!f:^;£A^5;7>3V/<-if^^/ii'oiii 
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[0 0 0 8] 

[lSMSrfi?*i-5fcK)(D^^] *SrotS*^ 1 

?> r t -r 5" t T' So 

[0 0 0 9] *IK(Off*3g5to^P^(i, «^S^KK)«^ 

-5\^xmm.m.^mm^%m-t^mm.nm^®.t. mw,m 
^^(Dmt) ^ht icmi^^m^-^ =' v^<-if ^-^ (©ME 

[0010] *^(Dft*3S9c©|g?q(S. 

[0011] *ra<©ft*:'Si iro^BJU. ^^sieto* 
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[0 0 121 

[0 0 13] */c*:M<^if*Jl5~8W^B^t;iJ;n(i, 

[0 0 14] *fc*:MWlf*3l9~l Oro^B^fCitV 

>-/^-if >-;^tc J: 9 ^l^ttS^Stc J; 9 ^^aar-t J'iV^^'g- 
[0 0 15] *fc*^<z)ft*]ii 1-1 eo^pjtcitt 

M-^^Mc«^J^»i- 5 :i i: jc J; 9 > */T%Hffi±T-ro«IEffli!if^ 

[0 0 1 6 1 

^) (^^^IfJ^Sr^-r^D-^^HT-foSo 112(4. 
M7'^-;^7'u^'(75ffiE£$r;g^-rffliJEIllT-fo5„ HI 1 . HI 2 

m) . B (W) ©CRT4 ir^r^UV-Xs i:?:-^tfte 
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« 2 7 , {5S:«1^ttiS^« 2 6 ^^/uX'mi^^tli>o 

[0017] iiLmmmmm 2 e t 2 5 

(C, !;-V7<^■^''L^^T'^5Mi:•57K¥(x), Stt(y) 
10 [00 1 8] mitCjoV^T, 7^;^ h^<i5' — V^^felHSSl 
•9, ^:COtU:'3«mi^!lISS2(C-^x.53n'5„ ^^[llS§2f4 

^=fTV\ R, B, GCDCRT A^mWiir^m^X'-h^o 

m2\C7vi-riio\c^y—Q^^'uX^^ y — >'7icffi:*c 
SIt-rsu-vXT-fcSc 7t1tttl?fi58~l 5(4;^^ y-:x 
20 7 0^Jia5<75^^feai;i|ag.$tv, m:m^Mz7-:^Vy< 

^afi58~ 1 5(4^^ y 7 (Dt^muKs^um^fi 

X\^^t^. wixiy,^cD^T-t 111 1 co-v/pf^T"!^^ 
i^- 1 6 tt^^^tti^ 8-15 (OBiMt^^Xti L, *[LS-r 

-<t{t-i-^5ij^i-s[His&T-fc?)„ ■fig^taiasi 7(4-v/u 

-15, •r^uf-T'U'i^iM 6, {aa^niasi 7}4, 
y — >'7±o*1ttH]Si58-i 5Ji(cB*;±s^ttfcx;^ h/-? 

TV^So -f4a*)-?^141t(±lSP 1 8 {4, fica^miFBl 7wa:i 
M^h. Buifcox^' y-^7 07K¥(x), M(y)$4(cM 

asajspi 7C)ai;^3*^f>, H^M^w^aa^^atii-?) 

mSST-foS, MiEjt-§-^^iH]SS(4, ^H^tUSCl QCDtti 

^•9, ^:tOt±i;^i(4=>-^<— 1f>->^MHHlSS2 1 i:, 
0882 2 t ^c#t|g$;}^5^ rrT\ 

ESSl, tea*tl^^^41^ttia51 8, ^^^tBSfBl 9, fflE 

40 {t-^-^^mss 2 0 f4, H^^^^ g Bdiss-r s i ss^a 

i?e2 7 5r1l?^LTi.^5o = W<— 1f>';^|f]E|HlSS2 1 
(4=1 if :/;^3 — ^ (tJ^T, CYi:v^5) 2 3(c=i 
>-/^— If >- ;^ ffllffl OSiJ Wt-§-$: -rs iHlS&T-fo 5o 
{lfS]|HlSS2 2(4{il6]3 — (tiT, DYi:V^5) 2 4(;i 

5, rroipJC, t4;>cS^Sga 2 5 (4, ^miHlSS2, 
^Ih18&3, CY23, DY 2 4 t ^^*L/tCRT 4, 
gr^uvXs, ='>-v<-if:/;^ffiHE]SS2 1 , {K&HhISS 
2 2^(cJ;i9«fig$tb.5o 
so [0 0 1 9] $-Cia2(::t3V^T, t£;>cS^ia^B2 5/!)^p3 
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[0 0 2 0] :i(DX.o\C':fui^:^^^\cWL^-yhivfz.:^'M 

^^a(CJ^;CfcffiiE{t-^^ffiiE{t-^^^[ElSS2 ot;i 
[0 0 2 1] :z:zx-:^^mM(D'r:^ h^<^ — XDiiLmJ^ 

^30. 3 1 ti;;^:^^ y — >'7(^tt'^L-*T-3£S-r5)7K¥^ (x 30 

$rffi¥^c-rSfci^^2^@(D3fe^^mpg^-5r^fflLTV^6;6^ 
7t>t^ttJig^(^fflm(i2fflii^±T*fctL«^Sfj-efo5o ^ 

mxh^o *[2^c:^o^/^T. 32. 3 3^l-7y^'^y^l/>>1^ 

ii:»t#t-IS^i-5 t'-^ ^l^-zu- KlHlSS. 3 4. 3 5 
t^-^xK-zW KIHIS&3 2. 3 3COtb;'3^x^ v^^/Wt^- 
^tC^^i-^A/D^^^. 3 6. 3 7(iA/D^^ 
3 4. 3 5(7)tt};^(C^a6:*/^-ft5^^ROM. 3 8 fifiF> 
i6:ROM3 6. 3 7C7?m;^^*D»-r5^1(^*P^^. 3 

9fiA/D^^^3 4. 3 5(Dmt)i:iiun-r^m2(Dm 

Wm. 4 0lt^l(Dl]Um^3 8<Oli!itii:m2CO-)]m^3 
[0 0 2 2] ^{c:^Mm&l(Oy' :^ hy<i^ — XD^miiLW: 
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V^-^^lHlSS 1 fin 5 (a) fc^-ri^fc. 

4 0. 4 i(c^-rJ:5tc^^$?g(07k¥*[^xS:i>*Sii: 
:;b^f^y {;i*fLr. Els (b) d^-T J: 5 t-»Si^^/i-;6^ 

1 offi^n^metc^-ro ii6{cioi/^T. 4 5ti7K¥iRi 

COv-yJ.T'i^^ CI -/^^ (0"i|;lfi 4fsc - 14. 32MHz 

Y^y^-fy^y"^ . 4 7(1. 7K¥T Kw-^;^ 4 5(D 

T KW-;^!!!;^^. R AM4 9 tCfSti^nfcT^;^ h^-^^ — 

it^^. 4 sfiSttT Ki^;=^:5?7^ 4 ecor Ki^;=^tti 
RAMS ot^lStt^tifc^;^ h^^^^ — ^-(T^Sii::^ 

^tCH I GHU-^/^(7:){I-^Srm;^i-5Jt^'r6ll2cOit 
e?^. 5 Uim i:^2(75M:^§g(7:»tH;^(^0RSri:^0RlHl 
SST-fo^o Ma!Lfccos24#tt. fe5V^^l;^/r>;x#^4^1. 

>T-fentJ. ^(l^tfEls (c) tci^-r J: 5 7i)SS^'^^V' 
/i ^ ^ ff^ Uj CO J: 9 / ^ ^ - >- ( c o I ^ T W $ai ^ o 
[0 0 2 3] ^fc^^f4B<=o©tU^Stcov^Ttft0Ji- 

5o h^-^^:^ — :xC0S^{ia(DSttlfl. ins (a) 

y->'^jiaoHff^c^{4etciaB^n 

4 1 — >^4 2(7:>5^.^.S:ag.^.i: L 

T. 7K¥:^fp)x. SiE:*-fp]y £^-r>^. — V4 1 . 4 

2^^^iiiffitciiiisk^m"rSwi:(cj; i9^t3?;>^ n^(D 
W^mx'h^<ox. :irT'fi. ^1^tti^8(;i:}ott57K¥;^ 

[0 0 2 4] S-r. 7t1ttti$l$8(7:)#^<^tti9^^3 0. 3 
1\CM\^X^1^ V->^±(Dmm^. mx.{i Xn, Xn+l (D 
Xo^cmvmx. wC0fI$:^>t^ttligT-3 0. SKd-tn 



(7) 



n 

T(xo, w ) tm^ti^^j:h{-£. 7kw^ijm(Dm^<Dmm 

^2Dt LT. ( Xn, Xn+l) = ( XO - D, XO + D ) tt^ 

^.^^ROM3 6. 3 7^>hm:h^tl^m-^-lt^tl^^ ^ 

X = ( Xn • Zn + Xn+1 • Zn+1 ) / ( Zn + Zn+1 ) 

= Xn • Zn / ( Zn + Zn+1 ) + Xn+1 • Zn+1 / ( Zn + Zn+1 ) 
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Xn • Zn, Xn+1 • Zn+1 ttf:^o ^ ^ tb?? 5rS 1 
<DmW^3 8t;iJ: <9i3D@L. tomtit 1.x Xn • Zn + 

Xn+1- Zn+1 ^#5o ^2(;9ijp»§S3 gtdi t9 3t 

<tai5^^3 0. 3 1 (7)thl;':)(7:>fPZn + Zn+1 S:*i^5o ^ 
tlh. Hi (0JD*^3 8(?:>ai;^ Xn • Zn + Xn+1 • Zn+1 
^m2<Dmm^3 9<Dmt) Zn + Zn+1 5rl^^^4 0(C 



-To 
[0 0 2 5] 



^^{4«<7>@:tii*Q;a^ (1) ^tC^ 



(1) 



±^(7) Zn / ( Zn + Zn+1 ) t Zn+1 / ( Zn + Zn+1 ) 
^^y^l^ytmmmi^ 3 0. 3 l(D^tl^th(DmJl\:t^7r^\. 
Tl>5c rcDtU;^^t^*^^ai*^-3 0. 3 1tc:tiJ(9ST 
tttfc^^®®±(75M11 Xn, Xn+1 XM^Hmm-th 

3 1 cottJ;^it;6^ 1 : 1 T*feofcti-5i:. ±^(cJ:i9T- 

:^ V^<d^ — >(DmfT^mm±.X<Dm^{tm\'^ ( Xn + Xn+l 

) /2 i*iB^)ib;rL. im.^m^3 
[0 0 2 6] mm\^mm.^\^\^-^\^^x i:>y^ :^ h/^-^-v 

[0 0 2 7] ^tC. {M^Ct^tt^^til^l S{ZX^. 
(x). Sa:(y)tttcSi-^^#'l4^<^ttlL. ;^^y->'cfi 



m.m\zmvx^M^^tfj:?>^tf)^t>t^^o &.±<D:it^> 

mY)mzmL^x$¥Mwtt£^rcisb. j^^^-v-otk^ 
(x). mm.(Y)mzm-r^M»:<Dmm^^<DM^^m^hW 

^i::^^'r4 y^^^\c-D\^^xmm^notK mi&jjm 

Itag^^.S 8 c7:>5EgiDXl i: . .^.^L2tai 9 (Dm 

mm2^md^(Dm^^^t\^x-^-rmtii'r?>o wm^m 

ift. 5 8. 6 0CO^^ttl^nfc^^{4g?r^: 

tl-^*tl{ XI, Yl ), ( X4, Y4 ), ( X6, Y6 ) . 
5 7. 5 9. 6 2C0^^f4g^^tL-?:*n ( X3, Y3 ), 
( X5, Y5 ), ( X8, Y8 ) i:-mfi. )^T<D^ (2) 
^^ivfzmx±C^a [18 7!)^^t?yi>^5J: m^m^ (3) Di, D2 ;0^^ttlT*t5o 

DXl = sqrt( (Xl-X4)2 + (Yl-Y4)2 - 4o k(Xl-X4) + rD(Yl-Y4) )2 ) ••• (2) 
/cfcL. k = (X6-X1) / sqrt( (X6-X1)2 + (Y6-Y1)2 ) ★ ★m = (Y6-Y1) / sqrt( (X6-X1)2 + (Y6-Y1)2 ) 
DX2 = sqrt( (X3-X5)2 + (Y3-Y5)2 - ( k(X3-X5) + rn(Y3-Y5) )2 ) (3) 

^XB = ( DXl + DX2 ) / 2 •-• (4) 



titiV. k = (X8-X3) / sqrt( (X8-X3)2 + (Y8-Y3)2 ) 
ra = (Y8-Y3) / sqrt( (X8-X3)2 + (Y8-Y3)2 ) 

^ (4) m^f^^<D^MW^ 

DYl = sqrt( (Yl-Y2)2 + (Xl-X2)2 - 
fcfcL. k = (Y3-Y1) / sqrt( (Y3-Yl)2 + (X3-Xl)2 ) ^ 
DY2 = sqrt( (X6-X7)2 + (Y6-Y7)2 - 



*fc. m\s:^\^(D^mm^f^^j^YB{ti;iT(D^f)^hmmx 

YB = ( DYl + DY2 ) / 2 ••• (5) 

( k(Yl-Y2) + m(Xl-X2) )2 ) - (6) 

♦ m = (X3-X1) / sqrt( (Y3-Yl)2 + (X3-X1)2 ) 
5ok(X6-X7) + m(Y6-Y7) )2 ) - (7) 
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tctcL^ k = (X8-X6) / sqrt( (X8-X6)2 + (Y8-Y6)2 ) 
m = (Y8-Y6) / sqrt( (X8-X6)2 + (Y8-Y6)2 ) 

[0 0 2 8] rr.T*{4, y— ^'»fe;&3o-focDx 
[0 0 2 9] ^fc, *Jp;^fS]<^;^<?-7"-i- s/^'^^j-xsfi, 

a @ 5 6 , 6 1 (Dm^Um X2, Y2) , ( X7, Y7 ) i: s: 
(4) T'^ttiLfc^?F^3l^^ife5^XB;5^P>, WTW* (8) 

■XS = ( X2 + X7 ) / 2 + XB ••• (8) 
^ (8) (CJ;I9. ])~'^'P<L-^<Dm?^jS,^XS^mtii 

[0 0 3 0] ill^(cStt^b^[^cD;^^'7^^' i> ^ig5)•YSf±. 

as -'^,5 8. 5 9CO«;^{4a( X4, Y4 ), ( X5, Y5 ) t 

(5) (ci i9#fflLfcSi£:&[S]<:o^?F^^;zAs£^)- yb 

lb 

YS = ( Y4 + Y5 ) / 2 + yb ••• (9) 

[0 0 3 1 ] ^^gUi95i 9(cj:^iif^^;z^^S 

7K¥:&(o] : XS = ( X2 + X7 ) / 2 + XB ••■(10) 
: YS = ( Y4 + Y5 ) / 2 + YB •■•(11) 
(;^=3r^-fi)c^) 

: ( X2 - X7 ) / 2 -H XB •■•(12) 
: ( Y4 - Y5 ) / 2 -H YB - (1 3) 
(y r^THx^fiK^) 
7k¥*l^ : 2 * XS - ( X4 ■H X5 ) ■••(14) 
: 2 * YS - ( Y2 •^ Y7 ) •••(IS) 
(if-f Xfijc5^) 

: ( X4 - X5 ) •••(16) 
mm:)j\^ : ( Y2 - Y7 ) •••(17) 
h->fig5^) 

7K¥::^[6l : ( XI - X4 ) - ( X3 - X5 ) •••(18) 
Sii:*[6l : ( Yl - Y2 ) - ( Y6 - Y7 ) •••(19) 

(fVif -yi/a ^'^:5^) 
7k¥:*l^ : ( DXl - DX2 ) / 2 ••• (2 0) 
: ( DYl - DY2 ) / 2 ••• (2 1) 
(^®fi!c^) 
7k¥*(^ : XB •••(2 2) 
: YB •••(2 3) 

:i;rT% dxi, dx2, dyi, dy2, xb, yb, xs. ys iintii^ 
(o^ (2) ~ (7) (citJ^ta^nSo JSJCIC 5 = 

L^h, (G) (D^r^ hy<^~>'<D^^itm^m 

mtL. :ititm (R) , W (B) ©x;^ h^^<5'->'ro 



i4 

^^f4B5r. y->'±<D=g■aS.^^ct5V^T■?:^^^'tt 

[0 0 3 2] &^c«JEm■§-^^rc>iiI^^^c:ov^Tllll o~ 
mi s^ffii^TtftBj-rso mi o fiWut-^-^^feiHiss 2 

0©A^*:6<]?fe«fife^^1-:/n 5/i^|IlT'fe5c HI 1 0 (cio 
lUSg 7 2 CO A;^ffi^ 7 0 . 7 1 (C'tt|&$n5)„ WlEfiJF^ 
ti. mil. Hi 2iC7jkirm^^m^=':yy<~-^>'^m 

iEicm^iii^m^£ 1 2mm<Dm^^^ (wf i ~wf i 

2) ^^^LTV^So ME«fl^^^[HlS|7 2{4A;^J(^W 

D/A) 7 3-8 4rosiifl:{44S^tw-^x.?)„ m 

f£~>VTM^'^7!)^'fl$.^iX^o 1113 (a) (C^-r<t5 
1^, ->y T/Ht-i-fCfiT Ku;^{t-i- (A3~A0) irx 
— ^m-^ (D7~D0) ;4S^lt$ttTV>-5<. r(75T 
;=^jt-^A{c J; I? «mSD/A^m§§ 7 3 ~ 8 4 co®JR5r 

nt>n^o *^MD/A^^7 3~8 4<7)i!^ n -^ii'jt 

D— KW-^^m 1 3 (b) , (c) {;i^^^i-„ m 

^MD/A^i^7 3~8 4-e(*lll 3 (c) c^n-K 
^t-§-;d5 L OWT\ /S^-OlUlS (b) ©i? n ->'i?'ff-§^;aS7K 

2i}^h<Di 2mm(om^miE&m (wfi~wf 
12) cDm^tmi^Amm^in. ^is]mm.-^i.^=''^y< 

[0033] 1114. 015 tC T n ^';^5tcoMiE&Ji? 

[0 0 3 4] roipic, :^^ife^J(cj:ti.{i, «*iliS 

/55, mi 6{;i^i-J;^;ic1II^T-tJ;i,\ •fitt^ttl 

«co*JiS;45pitg-efo5„ Sfc, mx.(imi 7 (a) Ci^ 
-rj;'5tC:^^Jllfi58®Blf<^7t^ttB§P8~l Sro^Tt^^ttJ^ 
^^9 0-9 7(D^^m.m.9 8i:^mt-r^:itl,Z.X'0. 

mmm-^-^mi 7 (b) ic;^-rj:5(c, ftis^a^sart 
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[0 0 3 5] *^PJ(0||2CD*:te^J(C*3(tS®^ 

1 9. ffliE{t-§-^^[HlS&2 0(1. W^Si^^^^glbiliS-r 
SitblllSSIBl 0 1 ?r^lScLTl^5„ 
[0 0 3 6] rroi 5^c7°^^>^^^^::^^tf^^^/c*^ 

LfC'lttam-^7i^t>tee^aiai 7(;:iJ;i9. h/N-^J'- 
^fiJi--5„ ^V^T. ^MSttigPl 0 0(CJ;19. ^pJ^tL 

(c^^Stc^S DfcttlE^t-^^ttlEft-^B^lHlifS 2 0 »ci 
¥:/;^MiElH]S§2 1 . <SlS]|H]SS2 2(C^?^ 

[0 0 3 7] fe;^IS:¥SI« 2 5 . -7^;^ h^>°^->-^5feIil 
S§ 1 , itm.m^-'i^'^mU 1 8Smi«1^f±3S^B 2 6 roll) 

[0 0 3 8] o oidisis^^^^^ros 

7P-f^-ir- hSrfflV^S, S^Si^^A^ 1 ro^ja^^JcolU 8 
TtftPJLTtipfC, 7^;^ K^'^^-^'^r^^L ([119 0 

Fi) . *j•^i^tt^tttl^fi5 1 8tc<t!3, HfiaM^co*¥(x), 

SB;(y)»l!l(C^-t-5*ff5^tt^Mttl-r5 (Hi 9roF2) „ 



16 

v^Tfftl^LfcJ; J^i? y-Vl^'DgPSrHSlcffiEi- 
5rffiE-r5ie;>S2)5fo5 (mi 9(DF4) ^Z.X\ 
tlia510 0«, jE^M^ro^fftitt^i-fj^JI^S^P^^© 

^[h]SS2 0(c:#t*&L. :^^'T>( •y^miE'kno (11119 

<7)F3) o $^(-. -tco^. yc:^Ty7"^. f- 

0 ttf>(DffliEiii;*:nxi}' y->(;)7K¥(x). Sii:(y)tt{cM 
x^-iiai LT*-f. ^tih<Dmm^ntii. mil (h 

1 9roF5) , ^(Dm. ;=^i!' y — »lj22S|54PPlK)if$B;5Sie:. 

=fT5 (mi 9(75F6) o Hi 9(DF2ro*0iS{v:tJl/>T. ®^ 

i^^Mro^a> MlE^S^Omv^ (mi 9roF4) , -?:ro 

ViJ' yv-a ^^mMro^tU. ffilE^^fr^o rroffilEHlff 
0 (4, mi9(DF5, F6i:|B|^T-fo5„ &l±tffiBJ Lfcili^lg 
^ME^* (R) . ^ (G) . » (B) {c*J-LTtTofc 
^, «SJ;t(ffcp5;!i^D*:)'lttbLfcigfe (G) <D'r:^h^<^- 

wro{4«(cg^ (R) 
(B) (Dt^^ h/<^ — >Sra;^-^^3-r=i>--'<— If 
jE^rtfoT (mi 9roF7) , llS;45^Ti-5„ 
[0 0 3 9] ^^Jl±I^^P^ l.tzX 5 J;tL«. * 

ffilE ^ iS tc^T X. 5 „ 
[0 0 4 0] if):{v:, *^BJcD^3cD|^ife^J(C*3(t5ili^ 

^*]Ei^«{cov^Tm®^#BaLoo|ft^J-r5„ m2 0tt 

m(-*3V^T|gl. l|2ro^Jg0iJt|Wl-gp^(4|pI-(D??-§- 

^Hif-fmm^mmi-i^m-t^o m2 0(;i*jt>T. h 
(Dy'^hy<^—>'^^±-t^m^x-h'o. 'tnmtnt.'m 

i^lHlifl2{C-^;ttn5„ ^;^{S:fiaPSi5 1 0 5{1, flftlE 
— V©;:^^ y — >■ 7±T-ro^:^{i!:«^fMI^-r 

5„ ^^lHlK2(;i<tt)^gi5A;t;roB*^m#i:^^^{itt5r 

^ y-v7±^csft!±l$^^5o -fie^Ff^tti^m^i 8«. 

{4«mtH95 1 7(DtiS;^d^t. BtFiliCD;^ ^ y 7 OtK^ 
(x). iijt(y)ttJiM-f-5iiI»^^ro*f$i->tt^^^mi-S„ 
^aSailS5 1 9{i{fi:«»ttia5 1 7i:, {4«*f?«Ptt1tWlfB 
0 1 8roi±l;^^^6Iii^3l^^ill:4:Wttii--5lHlS§T-fo-5o 
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CDlli;^)^:!^/^— tfv;;^MEIl]SS2 l 2 

m.7r^i^mMm% 105. {i«*^$^^i44^ta$i5 1 s . 
m§pi 9. wiEm-^^g^iEiss 2 0 H^fg^^sibii 

[0 0 4 1 ] rcDj; 5iC7°nv;3ii^^(C^(t?5tbfc*:^ 
^ ^) — ^■y\z.m.^^^fz.y--7. h^-«^->-;553t^ai358~ 1 

WlE{t-§-5rliiE{t-§-^^!H]SS 2 0 J; fj . =1 € >- 
;^«E[HlS§2l. iS[6]|HlSg2 2(::tt^-r5r irtcj; '9P1 

[0 0 4 2] t£;/cS:^$|g 2 5 Wft^^fi^ 1 wH^Fd i: 
l^«T-fo5cOT-p«B/iIftBJ(4«B&-t-5o 112 Ifi, 7^;^ 

«:^{4aiS^lfl5 1 0 8 t , 7^P<. h-'<;5' — V-^^HSSl O 
RAM4 9. 5 Ol^lfS'lft^tvfc^^fiBro^^ffiSr*^ 

^-:/co^*feffi^«^{vi:aig:^g|5 1 0 8 d J; >? 
■l^r-Si tJCi ^SrtT^o 
[0 0 4 3] iiJclcx^ — >^0-!^— ^Srfflv^fe*^ 

\m 2 2 {c/T^-r J; 5 iif®^i~iiifi5{c^{t ttifc^t^ta 

gl58~ 1 5T-1ttiiT'#S^4g{;i7^;=^ K^^^ — V4 1 , 4 
2;S5^|::}iU?fel.^»^. 7";^ h^^iS'-V^^^tthiSBS ~ 1 

fci^T^;^ — i^ro^ibfid^fj^to'Sciird^-et- 



(10) 

5„ h^^'^-:/<^?-i^-^(±l212 3fc^-t-J;5(-^ 

:^l±ia58(Cx;^ ^/^°^?■ — V4 1 ;4SHS,|;t^ixTV^^CV^^ 

(112 3^;ljo^^T^± n = 3 ) . — i^cD^ti 

10 h/>°^->»3t^ttH§15T*W^^m{4g?: XO irf Hfi. 
XX h^N"^? — V(75S:T^f4a X fi (2 4) S;-C'^tti-C# 

[0 044] 

X = X0 + M*(l+[N/2]) •■■(24) 
fcfc'L, [ N / 2 ]{i N ?r2T'»Jofci:#©SicSBT'fc 

•So 

[0 0 4 5] rrT\ *1tt±iSPT-wx;^ h^-^^'-^-cofS 
gSUJiaafim 1 (^HJS^iJ t lll«T-fc?>cDT-|SiB^{i«B& 
-rSo ^fc. [12 3T'(i7R¥*|o|<^xX hy?^-v4 1 

[0 0 4 6] y — >-7^^gi5ro3t«^ai§l5 8~ 

1 StC^-rSxX — >-CD-!^—g^^)ll(COV^TIl 2 

4SrfflV^TtftB^-r^.„ i^-^^Hid. ^J^tf^t^^ttigP 1 
. 1 i 1 2-^5fe^^m^9 1 4C0J; y-^'*^^ 
(x) , mm. (y) tttc M LT*i-*r^/£{4:g(:iiag $ tL/ci^1^t±l 

[0 0 4 7] *-r. x^ y-V7K¥Wi(cf4gt-57tMtB 
gpi 1 i: 1 2 0-te(cov^Tf— f^^fTPo 5fel- 
tftBJLfci 5(-x>^ b^-?^ — ^^(73*^f4g:SrXi? — y 

^5 lb. ^;Ktb$Bl 2^cjoV^T;^ti5T't-5^4 

VMil 2(ct3V^Tx;^ V^<9 — l^1fi^m^i\.f:L^^^ % 

40 5 so^^ffigxisr^tti-rs (112 4 (b) <Dm%r'7fk 

1^(ilLfc<t-rs. 0 2 4(75 6 A(i-!^-5^Hfj«x::^ 

— >-CD{4a5r:T%LTV^S„ ) „ iggv^T. xx h^-?^' — ^ 

V\ 3t^^ttJaJl 2tcS?J-J^;-r5^xx hy<'^ — '^(Dii.B.^.5 
9CD«^{4gX24r»(±i-r5 (1114 (c) WH^) „ 

iig,^i.5 8 0-!h— 5^j;igi--5x;^ hy<^ — :y<D^ 
t(jlH]^^5N[Hl. aS^,5 9(7)-t>--^(Cifi-5[Hl^;0SMlpI 



(11) 
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(x), mm(.y)mi::.mLxMm£t/tiikiiim i. 1 2©- 

^\'^:)Jtti:'0 (01Jx.ffM<NT-fctt(iN(Hl) . ^tl^ttjai 
11.1 2|C^LT-^tbm*34(-1^-^i-5S'a-<0 S 

-^/i^ (M+N) IhIJ; <b^:l^?i< 'iC?., 
[0 0 4 8] rcDi^t^:, y — >' 7co7K¥(x). fi 

[0 04 9] mz. ^^m^ 8 i: 1 0 . ^i^tuas 1 3 1 

^ h^-?^ — >COi^— ^$rm\ a@^.5 5. 5 7, 6 
0, 6 2 OS;T^|4aX3, X4, X5, X6^^fctl-f-a„ i^±cO 

[0 0 5 0] -r^^ h^N°^'-:/<^5f— ^(cj; 15 ®tij 

SOL, mmm\mmm^(o^mmm^rTvAK mmm^ 

[0 0 5 1] &.±mm L/t J; 5 ituii. 

[0 0 5 2] $b(c, -y—^lci 9**^7^;^ h/^^J'- 

[0 0 5 3] iifcJC. :^^^0JO^4O|life0iJ(c*3tt5B^ 
^iIEigtt(COV^TIllS^#HBLoo|ftP^-r5„ 112 5tt 

^mmm^mmitm^-r^, 112 5(c*3^^-c, ffie^f 

y-^7ro7k¥(x). Sii:(y)WJw^-r5il^2i^<^ 

-So «jE{t-§-^*fe®jfflisp 1 1 oam^nm^i Qnmt) 
ie-r sffliEw#^^iHi8s 2 0 izmmy'-^ 1 



^mmmjEm<DmiEiB'^^m±i-?>m^X'h'o . ^(Dm 

tHi='i^y<—^'^y^miEm^2 1 t. <a(tllHl8S2 2 ttc 

Mw^i^m^i 8, mmw-m^i 9. Mut-i-^^iHii^ 

2 0(4, H^^^^gtfjOTSi-?>gt()PSi^ei 1 

[0 0 5 4] 5t->^D 

^iia5rog(fSco{4e(-Sae$nfc3t1^IUlFi58~l 5(CJ; 
•JltmLfc^tUm-i-d-e^fjfcB^m^l 7(:iJ:t). x;^ H 
y<'$'~>-(D:^^ D~>'±X'<Dm^ii.m^Wtiil-. ^hic 

sffi^ir, ^'fflij^ixfc^'.i? y->-q^'L^ia3<^^^/5^e>, 

^^tiJ^l 9(Cj;!9, ili«IM^»^«^^^t±i miEiK 
20 -^^^©Jffliasi 1 Otcj; i3^S^sfc6l^^ffi$rSxfcJ^ 
ffiE«-§-^^lE]SS2 Od^^T^^-^'^WI&L. ffljE 
ft^^^lHlSS2 Ott^J^-^^— 1f>->^4iiEiHl»S2 1. {B[6] 

-^^^SiJWSPl 1 Oicj; 19, gtlj^S«7^- K/^.y^ 
A — 7°CD ON / OFFCDH^Srtf 5o 

[0 0 5 5] l-/N^->'%^[HiSS 1 , ii:±i^W-mm 

2 5 . ^tm^mmm 2 e , -fsg^^^^'tti^ai^ 1 8 , 
1 9 , miEm-^^±m$& 2 0 (owsmtm 1 <DMm 

30 [0 0 5 6] miEm^m^Mn^ 1 1 0 (^tsf'^^ii 2 e 

^fflV^Ttfi.?^■r5<. 02 6 {4feft-§-^^$iJP§15 1 1 0 

nmrnttm^mxh^b, 112 etctJv^T 1 1 2f4, 
L, -^riTjf r^iffi^t s^r^iffiifeaas. 1 1 3(±iii^^;^A 

^^(^W^fitSrlSltLTtROM. 1 1 4(413 ^BlM^feSB 
1 1 2©ffi;'3t, ROMl 1 30(*9^^it^L. -^^WfiS 
;05^1(7?ROM1 1 3{C|5ltLfcM^orF^{e^@;t^c 
^^-^x -tW^Sx — RAMI 1 5 (C*# jZsipit|!5 
?fp-efo5. tti;^)^^^^ 1 6 (4 RAMI 1 5(Ct*#.^tU 

lEm^^^mmm i oroidi^^ittB^-r^o ®te^;^<o 
iK)^SB#(c. ^wim.^mmz\-t. mmw-mm 9(cj; 

f?Sm$tt/cx^ — V(OMfl^M^fi)(;5^•^=:/^•<— 
■^f>;^^iS^)^WI&^^^5» rrT% ^H^ffigBi 9, {4 
B^tmiS«2 6am4ffi*t#tt1^ttS$|Jl 8(cJ:t}^iHl^ 

s^sm-rso ^^Fe^ffif^asfp 1 1 2(4, ^sittUL/c^ 
iiT^- o re^ffi ^ s ttj-r 5 o r c T'4' wffi tH (4 , 

so ^^^-etL^T5o 't'rafiS(4A;'3U7t^^ffiwf-:^7°y v-^ 
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m'hm^hT'--^ (D±^ < fi:^^{^7) ( N + 1 ) / 

mm^mM i 9 \zxti^K^mm.^^W:m<D7'--^i}m 

2 7 (a) (Dm%l 1 7~ 1 2 1 \Z.7y^-t i. 0 ^iii<r>X'iy 
^tzt-t^o rrT\ 112 7 (a) (Om%l 1 9tt, M 

^£^M.±,^.X'h^o :i(D4 :^'^<ji^:^&^fj:M.iL.^^i 19$: 
2 7 (b) (c^-rj;5{-^ A::^x-^^?iJl 1 6~ 1 2 

i^^mi^i\txj^m^fcy'-^mm(om^A'^h. ( n + 1 

) /2 Sgcotl^rfl^r^-^ 1 1 8 $r®^li^^M<^x- 

Ml 1 stcfsttLfc^^cDff^ffi^r. m^m.^mm<D^ 

Sx-fc^-a-f^^-^rcoKMy^"— ^^^®(^RAM1 1 5 
»tjAtj>» ^ibtCRAMl 1 5(7?F*3^fr!±J;^ffiiJffla5 1 1 

mmT^mmm^m^^i^'^^mx'it. snipfico^-i'- k 

y<y ^ /u-yi-i.OFFX'h K) . MEit-^-^^tSBfcttiEx— 

^^4fifIlHlMff$^^/c't,(D/i5W*&$ttT^^;5„ 

— hV^ ^ /l'— 7°0N/0FFCDtil{t SrllI28^fflU^Tl¥L< 

|jie^-r2)o I2i2 8tt, Ky 7 h^CO^HlwioT, 

<m^<^ttIE(Dl||^^?r^LTV^5„ [112 8 (a) , 
(b) tt. 7^- HV^-;/i^$iJ^(CJ;5ili^M^^M<75a 
]E<£rftii:(cfT5»^s (c) , (d) ttS^^^^^co 

(7>1^^^;t^LTV^So 1112 8 (a) (C^-Ti^tC, 

ffll§i5 1 1 6(4, /u— 7°0NB#{v:RAM1 1 SlcfEti^tlf:: 

SS2 0(C#fe?^-rS„ -tcDBf, ttim-i-tt. 1112 8 (b) 
(C^-f J; 0 f-, /^— 7°0FFB#T'tt, 7 — hV< y ^ 

-g-tt, 112 8 (c) , (d) \Z7f^irX.o\z.m^t^t£y ^ 
-V^^yi^um^fiOo ::(^B#, m;^SiJtaia5 1 i 6(ci 

, liEft-^li^SC 2 0 * 0 

6, RAMI 1 5lcfBlt$^xytffl*T-^^lC;k:#< LT 
iKrttdJ;?), mmt^i:. 1128 (d) t;i^-rj;9 
ig^*^{-:^t < LTi><o r 51-5 let tj, ® 
^^^^^«I12 8 (c) Jc^-rj;?lc^^/4:.tciE<t: 



(12) 

L, «*iiiffi±T'CDffiEiJj{t;65@a:*>{C< < ^iSo 

MiEm-^^^tiHiss 2 0 otf){^tt. ^\<D^mmt 

10 MiCtBlfRl 9(c#t|g1-artlcJ;o-Ctll^T't5c ■ 
[0 0 5 7] iilJtlffiBJ Lfci 9 ic:$:mmmiCXiXti. M 

Dv^a.i?^-fes/ ^;i5^t^JLfc^) Lfc^^cD^#(c 
[0 0 5 8] 

[^!^<^^!j«] )ik±(DX.o\c^ *S(73ft*^ 1 ~ 4 ro^ 

[0 0 5 9] Sfc*^<Dft*^5~8<^)^0^(;C<t;}X(f, 
[0 0 6 0] S/-C*^Off*3S9~l Oro^BJtCitl 

S«7k¥(x), Sii:(y)«&(c^LT*f?^->':cffitt(;iiEg$ix 
[0 0 6 1] * 7t*S(Dft*]S 1 1 ~ 1 6 (O^mcXfl 
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[0 0 6 2] ^^{C, ^-i-- ^^Jta^S-^^^lcn 

[13 5] ^mmmicisi^ ^iiLmmmmm<^m'^mmm 
[117 1 ^^m&nzt6if?>iiLmi^mmm.<^mi¥mmm 

[US] ^^;te^Jtc*3(t5iii^M^rolS,Bjll 

[0 9] ^mmmicinf ^itummii^iii(Dmi¥mmm 

[010] #^iffi^l(c:*5(t5ffi]Em-§-^^lHlS&(Oltfi)c0 
[011] #^1fe^J(^*3(t^ttjEm-9-^^lHlS&roME& 

mm {^(oi) 

[012] #lftJfe^J(C*3(t5«]Em-§-^^ilHlgSw«iE& 
ff^0 (^0 2) 

[013] #llffi0iJ{ct3(t5.MjE{t-i-^^(elSI<^)W]f^fe 
ff^0 

[014] ^mmm\ci6\,'^ :hmm.m^miEmrm (^o 
1) 

[015] #3IJteW{ct3(tSiiifl^^^«lE2Sff$0 {^(D 

1) 

[016] *^?^<^3t<tm^T-(^«fi!c0 
[017] *^0jw3t^wai(o«fiSc0 

[018] *|g?^©m2cD^i(gW(^iE^tt]E|gB^-^tf 

[019] mmMm(nmiEmmwt(n>7u~=f-^—h 

[02 0] *^BJC0M3(D^JS{?iJ(DiIi^ME$lffi^^tf 

[02 1] m'^Mmcn'TT^ v^<^->(o^mtLm.um^ 
[02 2] w\mMm(D7-:^vy<9—>'^—^<r>m^mm 

0 {^(Dl) 

[02 3] mmmmiDT-:^ h^<^->-^-^(DWii^mm 

0 (^(^2) 

[02 4] I^Hife^iJWx^ ->-•!;>— ^^mwidit 
158,1^0 

[02 5] ^?^m(Dm4<Dmmm(DmiMLmiEmm^^ts 

[02 6] |Sl*JM0iJro*tiEm-^l64gl5<^fllfi)c0 
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[02 7] [si^jg^j(7)tfrBifa#mwt!)<mB^0 

[02 8] Y^<-y^uYn(r)m\'mmm 

[02 9] t*§*OilI^«iE$^Somfi)c0 

[03 0] tJ^jfeco^i/^^— tf>';=^iW)1*]ES«»«fii(;0 

[03 1] mk(D%nfzy^(om^m 
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